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ABSTRACT—Our research has revealed two species of Amandinea (A. occidentalis and 
A. polyspora) and two species of Buellia (B. morsina and B. penichra), which we report 
for the first time from China. Descriptions of morphological and chemical characters are 
provided with the known distribution of each species. 
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Introduction 

Amandinea M. Choisy ex Scheid. & M. Mayrhofer and Buellia De Not. 
(Caliciaceae, Caliciales, Lecanoromycetes, Ascomycota) are closely related 
genera characterized by a crustose thallus, apothecial ascomata, (4-)8 
(—many)-spored asci, and brown 1-septate or (sub)muriform ascospores, 
with or without oil droplets in the hymenium (Foucard & al. 2002, Coppins 
& al. 2009). Amandinea can best be distinguished by the filiform conidia, 
ascospores with or without inner wall thickenings and clearly ornamented 
outer walls, and often lacking secondary metabolites detected by TLC, 
while species of Buellia s. lat. have bacilliform conidia and usually contain 
secondary compounds detectable by TLC (Coppins & al. 2009, Elix & 
Kantvilas 2013a,b, Giralt & al. 2015). Amandinea is represented by 81 
species and Buellia 454 species worldwide (Giralt & Nordin 2002; Kirk & 
al. 2008; Senkardesler 2010; Giralt & al. 2011, 2015; Lumbsch & al. 2011; 
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Giralt & van den Boom 2012; Fryday & Arcadia 2012; Tonsberg & al. 2012, 
Elix & Kantvilas 2013a,b, 2016a,b; Kondratyuk & al. 2013, 2015, 2016; Elix & 
al. 2015, 2017a,b, 2018; Blaha & al. 2016; Mayrhofer & al. 2016; Elix 2017a,b; 
Elix & Mayrhofer 2017, 2018). In China, only one Amandinea species and 
53 Buellia species have been reported (Wei 1991, Watanuki & al. 2017, 
Wang & al. 2018). 

This paper contributes to the knowledge of Amandinea and Buellia in 
China and affords accurate data for the Lichen Flora of China project. In 
this study we have identified four species new to the country: Amandinea 
occidentalis, A. polyspora, Buellia morsina, and B. penichra. 


Materials & methods 

The specimens studied are preserved in the Lichen Section of Botanical Herbarium, 
Shandong Normal University, Jinan, China (SDNU). The specimens were examined 
morphologically and anatomically under a COIC XTL7045B2 stereo-microscope 
and a Olympus CX41 polarizing microscope. We tested the thallus and medulla of 
each specimen with K (10% aqueous KOH solution), C (aqueous ClNaO solution), 
and I (Lugol’s iodine) for identification. Lichen substances were identified using 
standardized thin-layer chromatography techniques (TLC) with system C (Orange & 
al. 2010). The lichens were photographed using Olympus SZX16 and BX61 microscope 
with a DP72 lens. 


Taxonomy 


Amandinea occidentalis Elix & Kantvilas, 
Australas. Lichenol. 72: 9 (2013) FIG. 1A—D 


Thallus crustose, smooth, thin, areolate, pale greyish to white, esorediate. 
Prothallus present, but not apparent. Medulla white, I-. Apothecia black, 
0.2-0.5 mm diam., sessile, epruinose, lecideine with a well developed 
margin, weakly concave at first, then plane to convex, scattered or crowded. 
Proper exciple dark brown, 50-70 um wide; epihymenium olive-brown, 
K-; hymenium hyaline, inspersed with oil droplets; paraphyses simple; 
hypothecium dark brown, K-. Asci (4—)8-spored, Bacidia-type. Ascospores 
soon olive-brown, 1-septate, at first of the Physconia-type, then of the Buellia- 
type, broadly fusiform to ellipsoid, 23-28 x 9-11 um, not constricted at the 
septum. Pycnidia not observed. 


Fic. 1 Amandinea occidentalis (Wang 20181068, SDNU). A: Thallus with apothecia; 
B: Apothecium section; C: Ascus containing Physconia-type ascospores; D: Ascus containing 
Buellia-type ascospores. Amandinea polyspora (Cheng 20120079, SDNU). E: Thallus with 
apothecia; F: Apothecium section, without oil droplets in hymenium G: Ascus and ascospores; 
H: Ascospores. 
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CHEMISTRY— Thallus K-, C-. No chemical substances detected by TLC. 
SPECIMEN EXAMINED: CHINA. YUNNAN, Shangri-La, Mt. Tianbao, alt. 3700 m, on bark, 
17 Aug. 2018, Chunxiao Wang 20181068 (SDNU). 
DISTRIBUTION—Australia (Western Australia, New South Wales) (Elix & 
Kantvilas 2013a; McCarthy 2018). New to China. 


CoMMENTS—Our specimens are similar to previously published 
descriptions, except that the holotype has larger (0.2-1.2 mm) apothecia 
and usually 4-spored asci (Elix & Kantvilas 2013a). Amandinea occidentalis 
is characterized by the areolate thallus, Physconia-type to Buellia-type 
ascospores, a hymenium inspersed with oil droplets, and the absence of lichen 
substances. This species morphologically resembles A. lignicola var. australis 
Elix & Kantvilas, which is distinguished by often having a subsquamulose 
thallus, 8-spored asci with smaller ascospores (11-20 x 5-8 um), and a non- 
inspersed hymenium (Elix & Kantvilas 2013a). 


Amandinea polyspora (Willey) E. Lay & P.F. May, 
Bryologist 100(2): 164 (1997) FIG. 1E-H 


Thallus corticate, smooth, thin, pale brown to yellowish brown, 
esorediate; medulla white, I-. Apothecia lecideine, black, 0.2-0.5 mm diam., 
sessile, epruinose, flat to convex, margin present at first but soon excluded. 
Proper exciple narrow, dark brown, 20-30 um wide; epihymenium brown, 
pigmentation continuous with the outer exciple; hymenium hyaline, not 
inspersed with oil droplets; paraphyses simple to moderately branched, 
swollen at upper part, with a brown pigmented cap; hypothecium reddish 
brown. Asci Bacidia-type, mostly 16-spored, occasionally 32-spored. 
Ascospores soon brown, 1-septate, Buellia-type, oblong to ellipsoid, not 
constricted, 10-13(-15) x 4-5 um. Pycnidia not seen. 

CHEMISTRY— Thallus K+ yellow, C-. Atranorin (trace) detected by TLC. 
SPECIMEN EXAMINED: CHINA. JILIN, Helong, Mt. Zengfeng, alt. 1600 m, on bark, 19 Aug. 
2011, Yuliang Cheng 20120079 (SDNU). 

DisTRIBUTION—Amandinea polyspora has been reported from Korea 
(Kondratyuk & al. 2013) and from western, eastern, and southeastern USA 
(Bungartz & al. 2007). New to China. 


COMMENTS—Our specimens are similar to the protologue descriptions 
(Bungartz & al. 2007). Amandinea polyspora is characterized by the small 
ascospores and the polysporous asci. Buellia schaereri De Not. has similarly 
small ascospores but differs in its consistently 8-spored asci and bacilliform 
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conidia, unlike the filiform conidia characteristic of A. polyspora (Bungartz 
& al. 2007). 


Buellia morsina A. Nordin, Symb. Bot. Upsal. 33(1): 74 (2000) Fic. 2A-c 
Thallus crustose, smooth, rimose to areolate, brownish to grey, esorediate. 
Prothallus absent. Medulla white, I-. Apothecia lecideine, 0.7-1.5 mm 
diam.; sessile, disk black, epruinose, concave in young then flat; margin 
black, obvious in young apothecia. Proper exciple dark brown, 50-100 um 
wide; epihymenium dark brown, K-, C-. hymenium colorless, 80-125 um, 
not inspersed with oil droplets. Hypothecium dark brown. Asci 8-spored; 
ascospores soon brown, submuriform to muriform, 20-30 x 10-13 um. 
Pycnidia not observed. 
CHEMISTRY— Thallus K+ yellow turning red. Norstictic acid, atranorin 
and connorstictic acid (trace) detected by TLC. 
SPECIMEN EXAMINED: CHINA. YUNNAN, Luquan, Mt. Jiaozi, alt. 3600 m, on bark, 4 Nov. 
2012, Hui Zhang 20129415 (SDNU). 
DisTRIBUTION—Buellia morsina has previously been reported from Mexico 
(Bungartz & al. 2007). New to China. 


COMMENTS—Our specimens are similar to previously published 
descriptions, except that the protologue describes smaller apothecia (0.2-1.2 
mm) and the presence of a black prothallus (Bungartz & al. 2007). Buellia 
morsina is characterized by its submuriform to muriform ascospores and 
the presence of norstictic acid, atranorin, and connorstictic acid (trace). Its 
thallus morphology, secondary chemistry, and exciple anatomy are similar 
to B. lauri-cassiae (Fée) Müll. Arg., which is distinguished by its smaller, 
3-septate spores (Nordin 2000, Giralt & Nordin 2002, Bungartz & al. 2007). 


Buellia penichra (Tuck.) Hasse, Contr. U.S. Natl. Herb. 17: 122 (1913) FIG. 2D-F 
Thallus corticate, smooth, greyish white, rimose to dispersed areolate. 
Prothallus black. Medulla white, I-. Apothecia lecideine, black, round, 0.4- 
0.8 mm diam., sessile, dispersed, flat at first soon convex, disc epruinose; 
margin black, distinct in young apothecia, later excluded. Proper exciple 
brown, pigmentation continuous with the outer exciple; epihymenium 
brown to dark green; hymenium hyaline, inspersed with oil droplets, 
paraphyses simple with distinct apical cap; hypothecium dark brown to 
dark green. Asci 8-spored, ascospores submuriform, pale green then brown, 
broadly fusiform to ellipsoid, 25-28 x 10-13 um. Pycnidia not observed. 
CHEMISTRY— Thallus K+ yellow, C-. Atranorin detected by TLC. 
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Fic. 2 Buellia morsina (Zhang 20129415, SDNU). A: Thallus with apothecia; B: Apothecium 
section; C: Ascus and ascospores. Buellia penichra (Wang 20181108, SDNU). D: Thallus with 
apothecia; E: Apothecium section; F: Ascospores, showing stages of development. 


SPECIMENS EXAMINED: CHINA. YUNNAN, Shangri-La, Mt. Tianbao, alt. 3790 m, on 
bark, 17 Aug. 2018, Chunxiao Wang 20181131 (SDNU); alt. 3845 m, on bark, 17 Aug. 
2018, Chunxiao Wang 20181108 (SDNU). 
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DIsTRIBUTION— Western North America (Rocky Mountains) (Bungartz & 
al. 2007). New to China. 


CoMMENTS—'The protologue describes Buellia penichra as containing 
atranorin and sometimes placodiolic acid (Bungartz & al. 2007), but our 
specimens contain only atranorin. This species is characterized by the 
submuriform spores lacking a perispore and presence of atranorin. Buellia 
penichra might be confused with B. muriformis A. Nordin & Tonsberg on 
the basis of its ascospores lacking a perispore, but B. muriformis differs in its 
secondary chemistry (containing placodiolic acid, atranorin, isousnic acid, 
brialmontin 1 and brialmontin 2) and larger (25-39 x 13-18 um) ascospores 
(Nordin 1999). 
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